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EXPANSION JOINTS 
 
NOTATIONS 
θ = Skew angle. 
 
α = Coefficient of thermal expansion 
  0.0000060/°F for concrete 
  0.0000065/°F for steel 
 
β = Shrinkage Coefficient for reinforced concrete, 0.0002. 
 
µ =   1.0 for flat slabs 
  0.8 for box girders 
  0.5 for prestressed girders 
  0.0 for steel girder bridges 
 
Tc= Structure temperature during construction of joint opening. 
 
L = Length of structure contributing to expansion or contraction of the joint (feet). 
 
W = Nominal uncompressed width of expansion seal (inches) 
 
A = Joint opening normal to joint at the time of deck placement (inches). 
 
K = Temperature drop below the installation temperature divided by temperature range. 
 Assume installation temperature equals 60°F  
       
Mt= Movement due to temperature (inches). 
 
Ms= Movement due to shrinkage after construction (inches) 
 
Mp= Movement parallel to joint (inches). 
 
Mn= Movement normal to joint(inches). 
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SELECTION CRITERIA FOR COMPRESSION SEALS 
 
I. Design Limitations 
 A. Total anticipated movement of the expansion joint, Mt + Ms, should not exceed 2".  When the nominal seal 

width computed by the following procedure exceeds 2", a joint system with greater movement capacity is 
required. 

 B. The maximum joint opening shall not be greater than 0.85W.   The minimum joint opening shall not be less 
than 0.40W.   The minimum joint opening at installation of the seal shall not be less than 0.60W. 

 C. The skew angle should not exceed 30°. 
 D. Temperature Range 
           Concrete structures.......… 0° to 80°F 
           Steel structures.......…….. -30° to 120°F 
II. Design Procedure 
 A. Movement Calculations 
           1. Mt= 12(L)(α)(temp. range) 
   2. Ms= 12(L)(β)(µ) 
   3. Mp= (Mt + Ms) sin θ ≤ 0.22W 
   4. Mn= (Mt + Ms) cos θ ≤ 0.45W 
 B. Selection of Seal Width 

 1.  The maximum joint opening is equal to the minimum installation opening plus the movement due 
to temperature drop and shrinkage, therefore: 

       0.85W = 0.60W + (cos θ)(KMt + Ms), or 
       W = 4(cos θ)(KMt + Ms)         
  2.  The seal width to accommodate Mp: 
       W = Mp ÷ 0.22 
  3. The seal width to accommodate Mn: 
       W = Mn ÷ 0.45 

  4. The minimum seal width, W, shall be the largest of the values calculated in steps 1 thru 3 above. 
 C. Width of expansion joint opening at 60°F: 
   A = (0.60)(W)  
 D. Adjustment in joint opening for a 10°F change in temperature. 
 
III. Design Example 
Structure type, prestressed girder. 
Total length, 300'. 
Skew angle, 25°. 
Expansion joints at both abutments. 
Point of no movement for temperature and shrinkage is at the center of the bridge. 
 Value of Constants: 
   θ = 25° 
   α = 0.000006/°F 
   β = 0.0002 
   µ = 0.5 
   L = 300'÷2 = 150' 
   K = (60-0) ÷80 = 0.75 
 A. Movement Calculations 
  1. Mt= (12)(150)(0.000006)(80) = 0.864" 
  2. Ms= (12)(150)(0.0002)(0.5) = 0.180" 
  3. Mp= (0.864 + 0.18) sin 25° = 0.441" 
  4. Mn= (0.864 + 0.18) cos 25° = 0.946" 
 B. Selection of Seal Width 
  1. W = 4(cos 25°)[(0.75)(0.864) + 0.18] = 3.00" 
  2. W = 0.441 ÷ 0.22 = 2.00" 
  3. W = 0.946 ÷ 0.45 = 2.10" 
  4. Therefore use W = 3.00"  
   WA-300  W = 3.00” 
   CV-3000 W = 3.00” 
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SELECTION CRITERIA FOR COMPRESSION SEALS 
 
 C. Width of expansion joint opening at 60°F: 
  A =(0.60)( 3.00) = 1.80” 
                 
 D. Adjustment for 10°F temperature change 
  ∆ = (12)(150)(0.000006)(10°)(cos 25°) = 0.098”
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SELECTION CRITERIA FOR STRIP SEALS  
I. Design Limitations 
 A. Total anticipated movement of the expansion joint should not exceed 4". When the nominal seal width computed 

by the following procedure exceeds 4", a joint system with greater movement capacity is required.  The 
movement is measured along centerline of bridge. 

      
 B. The minimum joint opening at installation of the seal shall not be less than 1.5" normal to the joint. 
 
 C. Skewed joints are classified as follows: 
 
                    TYPE        SKEW ANGLE    
                      1              ≤30° 
                      2            >30° ≤ 45° 

3                                    >45° 
For skews greater than 45° also contact the manufacturer’s representative for help in selecting both the joint type 
and size. 

 
 D. Temperature Range 
           Concrete structures.......… 0° to 80°F 
           Steel structures........……. -30° to 120°F 
II. Design Procedure 
 A. Movement Calculations 
   1. Calculate the joint opening movement due to temperature drop from the installation temperature 

and shrinkage. 
 
   2. a. Calculate the total closing movement due to temperature rise from the installation temperature. 
 

          b. Convert the 1.5" minimum installation width normal to the joint to a length along centerline of 
bridge. 

 
    c. Use the larger value obtained from (a) or (b). 
 
   3. The total movement along the centerline of bridge is equal to (1) + (2). 
 B. Joint Size 
  1. Type 1 Joints:  The joint size required equals the total movement along the centerline of bridge. 
 
  2. Type 2 Joints: The joint size required equals the larger of: 

• The total movement along the centerline of bridge, 
• The movement parallel to the joint centerline divided by 0.60. 

 
  3. Type 3 Joints: The joint size required equals the larger of: 

• The total movement along the centerline of bridge, 
• The movement parallel to the joint centerline divided by 0.50. 

    
 C. Calculate the width of expansion joint opening at 60°F.  The width along centerline of bridge equals the total 

closing movement plus the gap at full closure. 
 
 D. Calculate the adjustment in joint opening for a 10°F change in temperature.  
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SELECTION CRITERIA FOR STRIP SEALS  
III. Design Example 1 
Structure type, prestressed girder 
Total length, 400'. 
Skew angle, 30°. 
Expansion joints at both abutments. 
Point of no movement for temperature and shrinkage is at the center of the bridge. 
Value of Constants: 
  θ = 30° 
  α = 0.000006/�F 
  β = 0.0002 
  µ = 0.5 
  L = 400'÷ 2 = 200' 
 
 A. Movement Calculations 
  1. Opening Movement 
   Mt= (12)(200)(0.000006)(60-0) = 0.864" 
   Ms= (12)(200)(0.0002)(0.5)    = 0.24" 
   Total opening movement        = 1.104" 
       
  2. Closing Movement 
     a. Mt= (12)(200)(0.000006)(80-60) = 0.288" 
   b. Assume 0" min. gap  (1.5-0)/cos 30° = 1.732" 
   c. Total closing movement = 1.732" 
  3. Total Movement = 1.104 + 1.732 = 2.836” 
 
 B. Joint Size 
   Type 1 joint 
   Total = 2.836"      
   SE-300:   total movement = 3.00” min. gap = 0” 
   A2R-400: total movement = 4.00” min. gap = 0.5” 
 
 C. Joint width at 60° 
   (1.5)/cos 30° = 1.732" 
   (0.5)/cos 30° = 0.577" 
   Total         = 2.309" 
 
 D. Adjustment in joint opening for a 10°F change in temperature: 
   ∆ = (12)(200)(0.000006)(10°)(cos 30°) = 0.125” 
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SELECTION CRITERIA FOR STRIP SEALS  
III. Design Example 2 
Structure type, concrete box girder 
Total length, 600'. 
Skew angle, 35°. 
Expansion joints at both abutments. 
Point of no movement for temperature and shrinkage is at the center of the bridge. 
Value of Constants: 
  θ = 35° 
  α = 0.000006/°F 
  β = 0.0002 
  µ = 0.8 
  L = 600'÷2 = 300' 
 
 A. Movement Calculations 
  1. Opening Movement 
   Mt= (12)(300)(0.000006)(60-0) = 1.296" 
   Ms= (12)(300)(0.0002)(0.8)    = 0.576" 
   Total opening movement        = 1.872" 
       
  2. Closing Movement 
            a. Mt= (12)(300)(0.000006)(80-60) = 0.432" 
   b. Assume 0" min. gap  (1.5-0)/cos 35° = 1.831" 
   c. Total closing movement = 1.831" 
  3. Total Movement = 1.872 + 1.831 = 3.703” 
 
 B. Joint Size  
    
  2a.    Type 2 joint Total = 3.703"      
 
  2b. Mp = (3.703)(sin 35°) = 2.124" 
    2.124/0.6 = 3.540"          
    SE-400:   total movement = 4.00” min. gap = 0” 
    A2R-400: total movement = 4.00” min. gap = 0.5” 
 
 C. Joint width at 60° 
   (1.5)/cos 35° = 1.831" 
   (0.5)/cos 35° = 0.610" 
   Total         = 2.441" 
 
 D. Adjustment in joint opening for a 10°F change in temperature: 
   ∆ = (12)(300)(0.000006)(10°)(cos 35°) = 0.177” 
 


